Aims: To assess and compare the changes in body weight, dietary habits, and pain perception of patient's undergoing orthodontic treatment at the initial stage.
Introduction
Patient seeking orthodontic treatment usually to improve facial or dental aesthetic (Borzabadi-Farahani, 2011) . Recently, patients have greater perception of aesthetics which resulted in increased demand for orthodontic treatment (Oliveira, Tavares, & Freitas, 2013) . However, orthodontic treatment can be a quite uncomfortable experience and may cause pain especially at the initial stage of the treatment. Several factors were found to be associated with the discomfort accompanying orthodontic appliances, such factors include the type of appliance used, amount of force applied, previous experience of pain, emotional changes and the cognitive and environmental aspects (Marques, Paiva, Vieira-Andrade, Pereira, & Ramos-Jorge, 2014) . Patients usually experience pain and discomfort 4 hours after orthodontic appliance insertion, reaching the peak between 12 hours and 3 days after insertion, and then gradually decrease for up to 7 days (Johal, Fleming, & Al Jawad, 2014; Polat, 2007) .
Studies have shown that orthodontic treatment has a potential impact on patients' daily life and may change or restrict their dietary habits (Scheurer, Firestone, & Bürgin, 1996) . This is because chewing and swallowing hard foods can be difficult for patients, and the masticatory ability is reduced at the first 24 hours after insertion of the fixed appliance. However, after 4 to 6 weeks masticatory ability is expected to return to its baseline (Feldmann, List, & Bondemark, 2011) . Consequently, to minimize pain and discomfort patients usually tend to follow a soft food diet and decrease their dietary intake (Sandeep et al., 2016) . A study predicted that the application of arch wires will result in restraining many types of food which is caused by the loss of pleasure to eat (Marcenes, Steele, Sheiham, & Walls, 2003) . Hence, the patients have to have attention toward their nutrients and consume food that are rich in nutritional values to maintain a good overall health (Sandeep et al., 2016) .
A study was conducted in 2016 by Sandeep et al. concluded that, there is marked reduction in weight, BMI, and BMF in the first month after the insertion of orthodontic appliances. Followed by an increased in these parameters at the end of the third month. Unfortunately, this study did not consider any psychological, environmental or dietary changes that could contribute to the weight loss (Sandeep et al., 2016) . It is known that orthodontic treatment induces a physical, psychological and emotional stress that reduce nutrient utilization. Therefore, requiring the increase of the individual dietary intake (Ajmera, Tarvade, & Patni, 2015) . Limited food intake or consuming only soft diet will result in decrease of body weight and thus loss of body fat (Sandeep et al., 2016) .
Very few studies have evaluated the effect of orthodontic appliances on weight. Previous studies did not consider any confounding factors that may be associated with weight fluctuation. The aim of the current study was to assess and compare the changes in body weight, dietary habits, and pain perception of patient's undergoing orthodontic treatment at the initial stage. The study objectives were met by evaluating the patient's weight at the first visit of orthodontic treatment and compare it to future visits, to assess dietary habits changes of patients during orthodontic treatment, and to determine patients' pain perception throughout the initial stage of orthodontic treatment.
Subjects and Methods

Study Subjects
Upon obtaining the ethical approval of Institutional Review Board (IRB) of Riyadh Elm University and signature of a consent form, this study was conducted as an observational prospective cohort study to assess patients' changes in body weight, dietary habits, and pain perception undergoing orthodontic treatment at the initial stage attending to orthodontic department clinics at Riyadh Elm University, Riyadh, Kingdom of Saudi Arabia (KSA). This study adhered to the tenets of the Declaration of Helsinki. The weight as well as dietary habits of patients were measured at the initial visit "prior reserving of any the orthodontic treatment" as (T0). Re-evaluation of patient weight, dietary habits, and pain perception were re-assessed on the next visit" after fixed orthodontic appliance bonding" as (T1) one month later. The pain, discomfort, and dietary habits changes were evaluated using a validated questionnaire (Miller et al., 2007) obtained from a study conducted by Miller et al. which was modified to reach the goals of the current study.
Data Collection
The present study was conducted among patients who had undergone non extraction comprehensive orthodontic treatment at orthodontic department of Riyadh Elm University, Riyadh, KSA. Patients who received orthodontic treatment "for the first time" and those who are within the age group of 18-30 years old including both genders were included in the study. Patients who did not consent, who followed a certain diet attempting to lose or gain weight, those with eating disorders such anorexia or bulimia nervosa, those with systemic disease, those who are on medications that causes weight fluctuation such as diuretics or laxatives, and those with syndromes were excluded.
The sample size of "30 adult patients" was determined using openepi website for sample size calculation [openepi.com] . A convenient sampling method was used since the participants for this study were selected among the patients who were registered and due for orthodontic treatment at Riyadh Elm University.
Statistical Analysis
The data obtained from patients was entered into Microsoft excel TM . The data was then imported to Statistical Software for Social Sciences (SPSS) Version 23 for statistical analysis. Wilcoxon signed ranks test and Spearman's rho correlation was used. A p value of ≤0.05 was considered as statistically significant.
Results
The mean (SD) of the subjects was 18.4 (7.38) years and ranging from 11-50 years. All subjects were Saudi nationals. Table 1 shows the demographic and personal characteristics of the subjects. The majority reported sedentary lifestyle (73.3%, n=22). The mean (SD) patient weight at first and second visit of orthodontic treatment was 67.43 (24.42) and 64.98 (22.7) kg respectively. Wilcoxon signed ranks test showed that the difference in the patient weight between first and second visit was statistically significant (p<0.05) (Table 2 and Figure 1 ). Figure 2) shows dietary habits changes and pain perception of patients during and throughout the initial stage of orthodontic treatment. Just over half the patients reported that they always had troubles biting or chewing any kinds of food such as firm meat or apple (51.7%, n=15). On the other hand, 51.7% (n=15) never used any medication to relieve pain or discomfort from around your mouth, followed by 41.4% (n=12) never felt uncomfortable eating in front of people because of problems in your teeth or orthodontic appliance, and 37.9% (n=11) never had teeth sensitive to hot, cold or sweets. The mean difference of weight among males and females between first and send visit was 2.61 kg and 2.17 respectively (Figure 3 ). However, this difference was statistically not significant (p>0.05). Furthermore, the mean difference of weight among active and sedentary lifestyle between first and send visit was 1.88 kg and 2.66 respectively (Figure 4) . Moreover, this difference was statistically not significant (p<0.05). Spearman's rho showed a negative correlation between weight change and items 1, 2, 5, 6, 7, and 8. However, statistical significance was found only with item 5. Furthermore, positive correlation was found between weight change and items 3 and 4. However, statistical significance was found only with item 4 (Table 3 ). 
Discussion
Orthodontic treatment usually recommends to eat soft food to prevent associated pain and discomfort, difficulty in chewing, and the risk of appliance breakage on eating hard food (Sandeep et al., 2016) . Orthodontic management is said to create a physical, physiologic, and emotional stress which causes an increases in nutrient utilization which raises the individual's body nutritional requirement (Ajmera et al., 2015) .
Our study aimed to assess and compare the changes in body weight, dietary habits, and pain perception of patient's undergoing orthodontic treatment at the initial stage.
This present study recorded a certain weight loss among the participants with the mean (SD) patient weight at first and second visit of orthodontic treatment was 67.43 (24.42) and 64.98 (22.70) kg respectively. This is in comparison to the study in India Sandeep et al. which found definite weight reduction among participants in the first month. In this study, weight was measured at three different intervals but in our study no specific time intervals of weight measurements was maintained (Sandeep et al., 2016) .
Our study showed weight changes among both male and female participants undergoing orthodontic treatment. Weight reduction from the first visit to the second visit of orthodontic procedures was recorded. The mean difference of weight among males between first and second visit was 2.61kg and among females between first and second visit was 2.17 respectively. However, this difference was statistically not significant (p>0.05). There was slightly more weight loss among the males (0.44 kg) in comparison with the females. A previous showed results similar to the present study with weight loss more marked in males in the first month in comparison to the females with a mean decrease in weight of 1.44 kg and 1 kg among females also in the first 1-month period. Pain after the initial onset of treatment with arch wires which causes difficulty in eating regular food which takes time to get Vol. 10, No. 9; 2018 accustomed may be the cause of weight loss (Sandeep et al., 2016) .
Another study by Soni et al. in 2013 was in similar line to our study which reported the weight loss among the male participants to be relatively higher (55.08 kg, 54.2 kg) than the female (62.6 kg, 60.3 kg) participants measures in between a month interval from the orthodontic treatment (Soni, Sharma, & Patel, 2013) . Pain and discomfort of varying degree is usually experienced by patients undergoing fixed treatment with pain intensity being maximum during the initial week following placement of the appliances which reduces later (Bergius, Berggren, & Kiliaridis, 2002; Sergl, Klages, & Zentner, 1998) . In our study only 31% participants used medication for pain while 51.7% never used any medication to relieve pain or discomfort from the treatment. Different orthodontic treatments such as separator placement, arch wire placement and activations, application of orthopaedic forces, and debonding may couse more discomfort and pain than the others (Sandeep et al., 2016) . However, In a study it was reported that only 30% of the participants used analgesics which is similar to our study (Abed Al Jawad, Cunningham, Croft, & Johal, 2011) .
In the present study it was found that just over half the patients reported that they always had troubles biting or chewing any kinds of food such as firm meat or apple (51.7%). This is in line with the qualitative study conducted in 2011 where the majority of patients reported difficulty in eating and chewing due to pain and this resulted in eating a softer diet in preference to hard food types (Abed Al Jawad et al., 2011) . A study conducted in 2013 also reported difficulty in chewing hard food and felt comfortable with soft food and liquids especially for the initial ten days after the orthodontic treatment also similar to this study (Soni et al., 2013 ).
This study correlated discomfort when eating to weight loss after orthodontic treatment and found a positive correlation. Patients with discomfort were reported to have weight loss. A negative correlation was recorded among patients who used medication for pain with weight loss. It was found that patients who used medication to relieve pain had weight loss. There was no study found to compare with this present study on the correlation of weight loss with factors associated with dietary changes, pain and discomfort after orthodontic treatment.
Conclusion
This study confirms the initial loss of weight, pain and discomfort among patients who undergo comprehensive orthodontic treatments. The findings of this study are important among the orthodontic centres and practitioners highlighting the concern of their guidance in structured diet planning and advice after treatment. Further study involving multiple weight measurements in a pre-determined time gap will help in a better comparative assessment of weight change of individuals undergoing orthodontic treatment. This could help in planning a healthier well balanced diet and also address the distress of pain and discomfort of the treatment as they are all interconnected factors.
